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Abstract
Introduction and hypothesis Our primary objective was to evaluate parturition mode (PM) recommendations following obstetric
anal sphincter injuries (OASIs) and adherence to these recommendations and to evaluate recurrence of OASIs in women who had
a subsequent vaginal delivery (VD). The hypothesis was that adherence to the PM recommendations leads to a reasonable OASI
recurrence rate.
Methods This was a retrospective observational cohort study of patients with previous OASIs between 2010 and 2016. After an
outpatient visit including 3D transperineal ultrasound to screen for pelvic floor and anal sphincter injuries, all patients received
recommendations for a subsequent PM. Patients were invited to complete validated questionnaires 2 to 5 years post-OASIs.
Results The majority of invited patients (265/320) attended follow-up, with 264 receiving a recommendation for PM. Only 5.6%
did not adhere to the received recommendation. One hundred sixty-one patients delivered again, 58% had a VD, and 42% had a
cesarean section (CS). Recurrence of OASIs was observed in 4.3% of the patients that had a VD. Fecal incontinence occurred in
4.9%, however any form of anal incontinence in 48% of patients. While dyspareunia was common in patients with residual
external anal sphincter (EAS) injuries and levator ani muscle (LAM) avulsions, anal pain occurred more frequently in EAS
injuries and fecal incontinence in LAM avulsions.
Conclusions This study showed that the vast majority of patients followed PM recommendations, and this resulted in a low
recurrence of OASIs with a high CS rate. Fecal incontinence after OASIs was correlated with the degree of OASIs.
Keywords Obstetric anal sphincter injury . Levator ani muscle avulsion . Anal incontinence . Obstetric deliveries . Cesarean
section . Directive counseling
Introduction
The reported incidence of obstetric anal sphincter injuries
(OASIs) after vaginal birth varies widely, ranging from 0.3%
to > 6%, and is dependent upon multiple maternal, fetal and
obstetric factors [1–5]. Higher rates of OASIs are reported
after operative vaginal delivery (OVD); the incidence varies
from 2.0% in multiparous women delivering by vacuum ex-
traction with an episiotomy to 27% in primiparous women
delivering by forceps delivery without an episiotomy [6].
The evidence for mediolateral episiotomies at the time of
OVD decreasing the risk of OASIs is less clear with conflict-
ing evidence from two studies [7, 8]. Other risk factors for the
development of OASIs are fetal occipital posterior position,
fetal macrosomia and increasing maternal age [7, 9]. With a
subsequent delivery after OASI, the risk of recurrent OASI is
increased by a factor of 1–5 [4, 10].
OASI is a major risk factor for symptoms of anal
incontinence—with symptoms often progressing with in-
creasing age [11]. Patients with complaints of anal inconti-
nence shortly after OASIs are likely to have persistent damage
of the external anal sphincter (EAS) [12]. Women with one
OASI are at increased risk of fecal incontinence after 6 months
compared with women without OASI (17 versus 8%) [13],
whereas another study shows no significant difference in anal
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incontinence after 4 years in a small group (16 versus 10%)
[14]. A recurrent OASI increases the risk of fecal incontinence
even further, and the rate nearly doubles (13 versus 24%) [15].
Long-term follow-up at an average age of 52 years old shows
anorectal complaints in 61% of women after OASI compared
with 22% in women without OASIs. Symptoms worsen with
increasing age with only 38% of women at 42 years of age
reporting anorectal complaints [11].
Currently, no randomized controlled trials to address the
optimal mode of delivery for subsequent pregnancies follow-
ing OASI have been undertaken [4]. A case series by Jordan
et al. in women who sustained a previous OASI showed no
differences in St. Mark’s incontinence scores [16] after vagi-
nal delivery (VD) compared with elective cesarean section
(CS) when using a standardized protocol to recommend for
mode of subsequent delivery [10]. Our hypothesis is that ad-
herence to the parturition mode (PM) recommendation leads
to an OASI recurrence rate in line with the experiences of
other centers [10, 17].
Our primary objective was to evaluate PM recommenda-
tions for subsequent deliveries following OASIs and adher-
ence to these recommendations and to evaluate recurrence of
OASIs in women who had a subsequent VD. Secondary ob-
jectives were to evaluate symptoms of urinary and anal conti-
nence, dyspareunia and defecatory dysfunction in the first
5 years after the index injury.
Methods
Patient selection and study design
This was a retrospective observational cohort study of all pa-
tients with primary OASIs repaired in their index VD at a large
teaching hospital in The Netherlands between 2010 and 2016.
Patients were selected from the surgical registration system
based on the OASI procedure code. No exclusion criteria were
used. In The Netherlands homebirths are common practice
with patients with low risk pregnancies delivered under super-
vision of a first-line midwife in primary care, at home or in the
hospital. In secondary care deliveries of higher risk patients
are in a hospital setting, attended by either a second-line mid-
wife or a medical doctor.
Follow-up
The patients were evaluated in the outpatient pelvic floor clin-
ic 6 months after delivery or in the subsequent pregnancy. The
outpatient clinic visit consisted of a consultation including
physical examination and a 3D transperineal ultrasound to
screen for residual lesions of the anal sphincter and the levator
ani muscle (LAM). These procedures were conducted by one
of three different experienced urogynecologists.
Patients received a recommendation on the PM in case of a
subsequent pregnancy. This recommendation was given after
counseling about risk of recurrence and discussion of the find-
ings from their consultation. Recommendations for VD were
classified as “without preconditions” or “with preconditions.”
Preconditions were defined as no risk-increasing features such
as symptoms of anal incontinence in a subsequent pregnancy,
fetal macrosomia, an occiput posterior presentation or an
eventual instrumental delivery for a subsequent birth. An elec-
tive CS was recommended in patients with severe anatomical
residual damage of the LAM or sphincter regardless of symp-
toms of anal incontinence and in patients with anal inconti-
nence symptoms without residual injury of the sphincter. In
cases where it was unclear which recommendation could best
be given, no preferential recommendation was given.
Data collection
Characteristics of the index delivery (i.e., during which the
OASIs occurred), subsequent delivery and pelvic floor clinic
visit were obtained from the electronic patient records. These
included the degree of the laceration, mode of delivery,
birthweight, episiotomy use, anal incontinence symptoms,
PM recommendations, actual mode of delivery and recurrence
of OASIs in the subsequent pregnancy. Notes from the surgi-
cal repair were used in the classification of the sphincter inju-
ries. The degree of the laceration was scored according to the
RCOG classification system of OASIs [18].
For the 3D transperineal ultrasound a Toshiba SSA-660A
XARIO was used with a 2.8–7.2-MHz probe. Anal sphincter
imaging was performed with the patient in supine resting po-
sition. The axial images of the anal canal were visualized at
three levels: the subcutaneous, superficial and deep regions of
the EAS. A sphincter defect was determined as a discontinuity
in the texture of the EAS or IAS. For the assessment of the
LAM integrity, an image through the plane of minimal hiatal
dimensions at maximum contraction was visualized. LAM
avulsion was determined when a unilateral or bilateral discon-
tinuity was seen at the attachment of the puborectal part of the
pelvic floor at the pubic bone. Interpretations of these images
from the patient files were available for analysis.
All patients were sent a questionnaire by mail to evaluate
the symptoms of pelvic floor disorders, 2 to 5 years after
OASIs. If the questionnaire was not returned, patients re-
ceived a telephone reminder. This questionnaire consisted of
questions about their obstetric history and questions from a
validated Dutch translation, including the Urogenital Distress
Inventory (UDI) [19, 20], Defecatory Distress Inventory
(DDI) [21] and Incontinence Impact Questionnaire (IIQ)
[19, 20]. The UDI assesses urogenital symptoms, and the
DDI assesses the presence of defecation symptoms. The IIQ
assesses the impact of incontinence symptoms on daily life.
Dyspareunia was considered present if a patient answered
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affirmatively to the question: Do you experience pain during
intercourse? The degree of bother caused by dyspareunia was
registered using a 4-point Likert scale (1, not at all bothered; 4,
bothered quite a bit). Symptom scores were calculated in the
domains of urinary incontinence, fecal incontinence, flatus
incontinence, pain related to defecation and dyspareunia.
The scores of these domains vary between 0 and 100. A high
score on a particular domain indicates more bothersome
symptoms. The St. Mark’s (Vaizey) fecal incontinence sever-
ity score was calculated; it grades the severity of anal incon-
tinence on a scale of 0–24 [16]. Subsequently, we examined to
what extent the sphincter defects, LAM defect and classifica-
tion of OASIs relate to the symptoms of pelvic floor disorders
that were obtained from the questionnaires.
Analysis
Data were summarized using means and standard deviations
for normally distributed variables, medians and interquartile
ranges (IQRs) for continuous variables that were not normally
distributed and using percentages for categorical variables.
The 95% confidence intervals of proportions were calculated
with the Wilson score method. The difference in the propor-
tion of patients that adhered to the recommendation of the PM
in the VD compared with the CS group were calculated using
the chi-square test. Pelvic floor injuries and the grade of
OASIs were compared with symptoms of pelvic floor disorder
scores in all patients that visited the clinic and returned the
questionnaire using the Mann-Whitney and the Kruskal-
Wallis tests. All statistical tests were two-sided with a signif-
icance level of 0.05. For statistical analysis we used SPSS
24.0.
The study was approved by the local research ethics com-
mission with approval no. 2012/36.
Results
Patient selection
A total of 320 patients were selected from the surgical regis-
tration system. This included all patients with OASIs between
2010 and 2016, out of a total of 14,493 vaginal deliveries
[derived from the Dutch Perinatal Registry (Perined)],
resulting in a 2.2% OASI rate for the index delivery. A sum-
mary of the patient characteristics is shown in Table 1.
Parturition mode recommendation
After OASIs, 265 patients (83%) attended follow-up (see
flowchart in Fig. 1). The median time between OASIs and
clinic visit was 6 months, as per protocol. In 188 patients
(71.2%) a VD and in 71 patients (26.9%) an elective CS
was recommended, with 5 patients (1.9%) having no prefer-
ential recommendation and 1 patient (0.4%) where a recom-
mendation could not be found. An elective CS was recom-
mended in 13 patients with complaints of fecal incontinence
and an avulsion of the LAM, in 8 patients with fecal inconti-
nence and a residual lesion of the IAS and/or the EAS, in 3
patients with fecal incontinence without residual lesions and
in 37 patients with pelvic floor lesions (either LAM avulsions
or sphincter lesions) without fecal incontinence. In the other
ten patients an elective CS was recommended because of
symptoms of fecal urgency (3 patients), severe shoulder dys-
tocia at the index delivery (2), fear of recurrence (2), addition-
al sphincter surgery after the initial OASIs surgery (1) and
unclear reasons (2).
Subsequent parturition mode and recurrent OASI
Of the 264 patients that received a recommendation on the
PM, 161 had a subsequent delivery during our study; 93 pa-
tients (58%) had a VD and 68 patients (42%) had a CS. In one
patient a vacuum extraction was performed. All patients with
the recommendation for an elective CS or no preferential rec-
ommendation on PM delivered by CS, in contrast to those
who had a recommendation to aim for VD (91% adherence).
Seven patients (9%) with the recommendation to aim for VD
were delivered by CS on request because of fear of recurrence
of OASIs. The recommendation to aim for VD with precon-
ditions was not followed by two patients. One of them suf-
fered from a recurrent OASI after the birth of an antenatally
diagnosedmacrosomic fetus (weight > 95th percentile for ges-
tational age). The other had an elective CS. The remainder of
the CSs in this group were performed for not meeting the
preconditions, e.g., fetal macrosomia, worsening symptoms
of incontinence and other maternal or fetal reasons.
Adherence to the PM recommendation was significantly low-
er for VD recommendations compared with CS recommenda-
tions, 92% compared with 100%, respectively, p = 0.036
(Table 2).
A recurrence of OASIs occurred in 4 (4.3%) of the 93
patients who had a subsequent VD. Three patients had a VD
recommendation; one had a VD recommendation with pre-
conditions and did not adhere to this as described above. In
the subsequent delivery the episiotomy rate was 61% (33/54)
in secondary care compared with 55% (17/31) in primary care,
p = 0.57. In eight patients the episiotomy use was unknown.
Symptoms of pelvic floor disorders within 5 years
The questionnaire was returned by 183 out of 320 (57%)
patients. The median time between occurrence of OASIs and
returning the questionnaire was 2.7 years. Symptoms were
scored on a scale from 0 to 100. The mean urinary inconti-
nence score for the cohort (derived from the UDI) was 19. The
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mean fecal incontinence, flatus incontinence and pain related
to defecation scores (derived from the DDI) were 1.2, 21 and
11, respectively. Themean dyspareunia score derived from the
questionnaire was 20. The frequencies of anal incontinence
symptoms are summarized in Table 3. Fecal incontinence oc-
curring more than once a month was present in nine patients
(4.9%). With fecal incontinence occurring less than once a
month added to this proportion, it was present in 26 patients
(14%). One hundred fourteen patients (62%) had any form of
urinary incontinence, 73 (40%) had flatus incontinence and 75
(41%) reported any form of dyspareunia 2–5 years after
OASIs. Using the St. Mark’s score [16], 41 patients (22%)
had a score > 5. An important factor in the St. Mark’s score
is the occurrence of fecal urgency, which 42 (23%) of our
patients were suffering from after OASIs. In total, 88 patients
(48%) in our cohort had any form of anal incontinence includ-
ing fecal urgency, fecal and flatus incontinence occurring
more than once a month.
Pelvic floor injuries
The integrity of the anal sphincter complex on 3D ultrasound
was recorded in 248 cases. In total, 213 cases (86%) had an
intact internal anal sphincter (IAS) and EAS. In 26 patients
(10%), a defect of the EAS was noted. In five patients (2.0%),
an isolated defect of the IAS was seen and in four patients
(1.6%) a combined defect of both the IAS and EAS. Patients
with a sphincter complex defect on ultrasound reported sig-
nificantly more dyspareunia (33 vs. 19; p = 0.04). Moreover,
they reported significantly more pain related to defecation (21
vs. 11; p = 0.01), and a non-significant trend towards more
fecal incontinence (3.5 vs. 0.8; p = 0.12).
The integrity of the LAM on 3D ultrasound was recorded
in 231 cases. In total, 174 patients (75%) had no signs of
avulsion. In 46 patients (20%), a unilateral avulsion and in
11 patients (4.7%) a bilateral avulsion of the LAM was diag-
nosed. Women with an avulsion of the LAM reported signif-
icantly more anal incontinence for solid or liquid stools (2.8
vs. 0.7; p = 0.02) and more dyspareunia (30 vs. 18; p = 0.005).
Women with grade 4 OASIs compared with grade 3a
OASIs reported significantly more anal incontinence as mea-
sured by the St. Mark’s fecal incontinence severity score (4.5
IQR 2.0–8.8 vs. 1.0 IQR 1.0–4.0; p = 0.009).
Discussion
In this study we reported on practice in managing the mode of
delivery after OASI in a large Dutch obstetric hospital. Our
primary objective was to evaluate PM recommendations for
subsequent deliveries following OASIs, and we found that in
71.2% and 26.9% of patients a VD or CS was recommended,
respectively. This recommendation was followed by 94.4% of
patients. Adherence to the PM recommendation was signifi-
cantly lower for a recommendation of VD compared with CS
with possible reasons being fear of recurrence of OASIs in a
subsequent VD and traumatic experiences from the index VD.
After a subsequent VD, a recurrence of OASIs was observed
in 4.3%. After a median follow-up time of 2.7 years after
OASI, 48% of patients reported any form of anal incontinence
whereas fecal incontinence in solid or liquid form occurred in
4.9% of patients.
Table 1 Baseline characteristics at the moment of the index delivery
Index delivery
(n = 320)
Obstetric history
Parity 0 219 (68.4%)
Parity 1 91 (28.4%)
Parity 2 9 (2.8%)
Parity 3 1 (0.3%)
Delivery characteristics
Primary care 111 (34.7%)
Secondary care 205 (65.3%)
Home birth 60 (18.8%)
Hospital birth 260 (81.3%)
Gestational age; median (IQR) 40w1d
(39w0d–40w6d)
Birthweight; mean (min–max) 3625 g (2188–5120)
Presenting part
Occiput posterior 37 (11.6%)
Occiput anterior 283 (88.4%)
Operative vaginal delivery
None 234 (73.1%)
Ventouse 85 (26.6%)
Forceps 1 (0.3%)
Episiotomy
No 187 (58.4%)
Yes 131 (40.9%)
Missing 2 (0.6%)
OASI classification
Grade 3a 80 (25.0%)
Grade 3b 197 (61.6%)
Grade 3c 23 (7.2%)
Grade 4 18 (5.6%)
Missing 2 (0.6%)
Clinic visit
Yes 265 (82.8%)
No 55 (17.2%)
Time between OASIs and clinic visit in months;
median (IQR)
6.2 (5.8–8.3)
Time between OASIs and questionnaire in
months;
median (IQR)
32.0 (24.9–43.6)
Data presented as number of patients (%) unless stated differently
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Our cohort is comparable to groups in earlier studies on this
subject, with respect to vertex presentation, OVDs and subdi-
vision between different classifications of OASIs [17]. To our
knowledge, this is one of the biggest cohorts of patients that
received a recommendation for a subsequent delivery [10].
More than 90% of patients adhered to the recommendation
with only 9/161 cases (5.6%) not adhering, including one case
in which a recurrence of OASI could have been prevented.
The reason for not following the recommendations were trau-
matic experiences originating from the index delivery in the
majority of cases. An additional eight CSs were therefore
done.
Fifty-eight percent of patients had a subsequent VD and
42% of patients delivered by CS, a figure much higher than
the overall CS rate of just above 15% in The Netherlands [22].
However, the figure is similar to that of other studies on this
subject [17, 23]. The question is whether the higher morbidity
in performing a CS outweighs the benefit of preventing even-
tual additional damage. Compared with previous studies [10,
17] with a reported rate of 3.6–10%, our OASI recurrence rate
(4.3%) is within range, but it is still approximately double the
index rate of 2.2%.
All patients with fecal incontinence or residual pelvic floor
or anal sphincter injuries should be counseled on the risks and
benefits of a CS. Further pregnancy wishes and emotional
sequelae must be taken into consideration, and patients must
be informed that a recurrence of OASI is not always
preventable.
Compared with endoanal ultrasound, which is the gold
standard, 3D transperineal ultrasonography is an accepted
method for detecting anal sphincter defects and is therefore a
suitable screening method for residual lesions after OASI [24,
25]. Three-dimensional transperineal ultrasound compared
with endoanal ultrasound had a 95% sensitivity and 75% spec-
ificity for the EAS and a 73% sensitivity and 93% specificity
for the IAS [24]. The advantage is that the levator ani muscle
(LAM) can be well represented with 3D transperineal ultra-
sound, and the scan is less invasive. An avulsion of the LAM
may play a role in anal incontinence [26, 27]. Little is known
about the exact role of the LAM in anal incontinence after
OASIs. It is known, however, that a lesion of the LAM after
Fig. 1 Flowchart of patient
follow-up and mode of subse-
quent delivery
Table 2 Recommended parturition mode and adherence to the
recommendation in a subsequent delivery
Recommended parturition mode n Adherence n (%)
Vaginal delivery 81 74 (91%)
Vaginal delivery with preconditions 29 27 (93%)
Elective cesarean section 48 48 (100%)
No preference 3 3 (100%)
Total 161
Recurrence of OASIs 4 3 (75%)
Number of patients
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OASIs is found in 19% with MRI compared with 3.5% if no
sphincter injury has occurred [27].
Pelvic floor injuries after OASI examined with 3D ultra-
sound are possible predictors for complaints of dyspareunia,
anal pain and fecal incontinence. Most previous studies did
not evaluate the role of the LAM in fecal incontinence after
OASI [10, 17, 23]. In our cohort fecal incontinence was asso-
ciated with avulsion of the LAM, a finding similar to a recent
publication [28]. Both the EAS and the LAM are important for
keeping fecal continence, and further research should be
targeted to injuries of both anatomical structures after OASIs
and their interaction in fecal incontinence.
The strength of this study is the extensive follow-up of all
patients that received a recommendation on the PM and had a
consecutive delivery. More than 60% of patients delivered
again. We presented symptoms of pelvic floor disorders from
validated questionnaires with a reasonable response rate of
57% 2–5 years after OASI and were able to correlate them
to clinical findings 6 months after OASI whenmost temporary
effects on the pelvic floor muscle function after pregnancy and
childbirth would be expected to have resolved [29].
This study does contain some limitations, the most impor-
tant being its retrospective design causing incomplete or miss-
ing data at baseline, and a significant loss to follow-up (see
Fig. 1). This could have potentially introduced bias—for ex-
ample, through underreporting of severe symptoms by pa-
tients that are traumatized, embarrassed or otherwise not want-
ing to be confronted with their symptoms. The lack of ques-
tionnaires at baseline prevented comparison of complaints be-
fore and after a consecutive delivery between VD and CS. The
recommendation to deliver by CS was given more often to
symptomatic women and is therefore an important confounder
for symptoms after a consecutive delivery. Furthermore, 3D
transperineal ultrasound volumes were not available for
blinded review, and tomographic ultrasound imaging was
not possible with the equipment used. The 86% of women
without any sign of residual defect after OASIs is very high,
and only 9 of the 41 women with a grade 3c or 4 OASIs had a
defect visualized by transperineal ultrasound. Without the use
of tomographic ultrasound imaging, transperineal ultrasound
appears to have caused underreporting of residual sphincter
lesions. The findings on pelvic floor injuries in this study must
therefore be confirmed by further research.
In summary, this study showed that PM recommendations
based on symptoms and pelvic floor injuries were followed by
the vast majority of patients. This resulted in a low recurrence
of OASIs but a high CS rate. Besides dyspareunia, urgency
and flatus incontinence, which are common, fecal inconti-
nence after OASIs occurred in 4.9%. Fecal incontinence was
related to the grade of OASI but possibly also to avulsion of
the LAM. Further research investigating the role of avulsion
of the LAM in fecal incontinence and potential interventions
that could be used to reduce its rates is warranted.
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